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(54) MANUFACTURE OF COPPER-INSIDE 

ELECTRODE LAMINATED CERAMIC CAPACITOR 

(57) Abstract 

PURPOSE: To lower residual carbon without oxidizing 
inside copper electrode by performing burnout to be 
performed prior to firing in the presence of copper 
oxide in a mixed atmosphere of steam, inactive gas and a 
specific amount of hydrogen white holding it at a 
temperature between a room temperature and a 
temperature less than a starting temperature of ceramic 
firing. 

CONSTITUTION: Burnout to be performed prior to firing is 
performed in the presence of copper oxide in a mixed 
atmosphere of steam and inactive gas less than SOOOppm 



whiie holding it at a temperature from a room 
temperature to a temperature less than firing starting 
temperature of ceramic. Oxygen supplied from copper 
oxide is excluded from being taken in by copper used as 
an inside conductor so that there is no danger of 
oxidation of a coppernnside electrode. Accordingly, 
residual carbon can be lowered with no oxidation of the 
inside copper electrode even in abundance treatment and 
especially, in the case of having a lead group composite 
perovskite as a dielectric, lowering of a specific 
dielectric constant and lowering of insulating 
resistance due to diffusion of residual carbon and 
copper oxide can be prevented. 
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(54) MANUFACTURE OF COPPER- INSIDE ELECTRODE LAMINATED CERAMIC CAPACITOR 
(57) Abstract : 

PURPOSE: To lower residual carbon without oxidizing inside copper electrode by 
performing burnout to be performed prior to firing in the presence of copper 
oxide in a mixed atmosphere of steam, inactive gas and a specific amount of 
hydrogen while holding it at a temperature between a room temperature and a 
temperature less than a starting temperature of ceramic firing. 
CONSTITUTION: Bumout to be performed prior to firing is performed in the 
presence of copper oxide in a mixed atmosphere of steam and inactive gas less 
than SOOOppm while holding it at a temperature from a room temperature to a 
temperature less than firing starting temperature of ceramic. Oxygen supplied 
from copper oxide is excluded from being taken in by copper used as an inside 
conductor so that there is no danger of oxidation of a copper-inside electrode. 
Accordingly, residual carbon can be lowered with no oxidation of the inside 
copper electrode even in abundance treatment and especially, in the case of 
having a lead group composite perovskite as a dielectric, lowering of a specific 
dielectric constant and lowering of insulating resistance due to diffusion of 
residual carbon and copper oxide can be prevented. 
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CLAIMS 



(Claim(s)] 

[Claim l]They are the bottom of existence of copper oxide, a steam, inert gas, 
and 5000 ppm about the burnout which performs copper in. advance of baking in tne 
manufacture approach of the stacked type ceramic condenser used as an internal 
electrode. The manufacture approach of the copper internal electrode laminating 
ceramic condenser characterized by carrying out by holding to the temperature of 
under the baking initiation temperature of a ceramic from a room temperature in a 
mixed ambient atmosphere with the following hydrogen. 

[Claim 2] The manufacture approach of the copper internal electrode laminating 
ceramic condenser of claim 1 which considered the amount of said oxidization 
copper used as 0.01 mols or more of unit volume (cm3) hits of a stacked type 
ceramic condenser. 

[Claim 3} The whole stacked type ceramic condenser product which performs a 
burnout at once is 3 3cm. The manufacture approach of the copper internal 
electrode laminating ceramic condenser of claims 1 or 2 which they are above. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach of a 
copper internal electrode laminating ceramic condenser. 

[0002] 

[Description of the Prior Art] It is related with the stacked type ceramic 
condenser which uses copper as an internal electrode. As what various kinds of 
proposals are made for some time, and uses lead system compound perovskite as a 
dielectricJP, 2-60046, B, JP, 3-29019, B, JP , 6-30317, B, JP, 6-46619 , B, a 
JP, 63-158431 , A - No. 158441 official report, What was indicated by JP, 2-22806, A 
etc. is known and what was indicated by JP ,63-246810, A etc. as what uses a barium 
titanate system as a dielectric is known. What was indicated by JP, 6-66219, B etc. 
as what uses a strontium titanate system as a dielectric is known. 
[0003] Even if it calcinates each of these dielectrics by below the copper melting 
point and below copper balanced oxygen tension, the device possessing 
low- temperature -sintering nature and reducibility-proof is made so that it may 
sinter without degradation of dielectric characteristics. 

[0004] By the way, when manufacturing such a laminating ceramic condenser, it is 
necessary to carry out the burnout of the binder added on the occasion of shaping 
of the ceramics in an oxidizing atmosphere in advance of a baking process, but in 
order that it may tend [ very ] to oxidize, copper produces an oxide in the case 
of a burnout, and this diffuses it in a dielectric and it causes quality 
degradation. Moreover, if a burnout is performed in the reducing atmosphere to 
which copper does not oxidize in order to avoid such un- arranging, disassembly of 
a binder will become inadequate and will cause carbon residue generating. 

[0005] In order to solve such a problem, after using a copper acid ghost instead 
of copper as a raw material of an internal electrode until now and carrying out a 
burnout in air, many approaches of carrying out reduction processing and forming 
a copper electrode are proposed ( JP , 62 -203321 , A, JP , 63 -15407 , A, JP , 63-15408 , A, 
JP, 63-250809, A, JP, 63-254714 , A, JP , 62 -265411 , A, JP , 64-89311 , A) . 

[0006] Although these approaches are very leading approaches at the point of 
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performing a burnout completely, they bring about a poor contact with a 
dielectric with contraction of an internal electrode in the case of reduction 
processing, and have the fault that this produces the variation in electrostatic 
capacity. 

[0007] On the other hand, although the method of using a copper alloy for an 
internal electrode and reducing diffusion of a copper acid ghost is also proposed 

(JP, 62-210611, A) , a copper alloy has the fault of specific resistance being large 
and not escaping spoiling the property of the desirable low specific resistance 
of copper original upwards, and becoming cost quantity. 

[0008] Then, in case the stacked type ceramic condenser which this invention 
persons use lead system compound perovskite as a dielectric, and uses copper as 
an internal electrode is manuf acturedDecline in the specific inductive capacity 
by carbon residue, formation of a short life by diffusion of copper oxide by 
which it is accompanied by the conventional approach, It sets to JP, 5-90066, A for 
the purpose of manufacturing the lead system perovskite dielectric which can 
conquer faults, such as variation in the electrostatic capacity by contraction of 
an internal electrode, and can obtain the multilayer capacitor of the outstanding 
product. In manufacturing the dielectric for multilayer capacitors which performs 
processing of temporary quenching, grinding, shaping, a burnout, and baking to 
raw material mixture, and becomes it from lead system compound perovskiteA 
burnout is performed in the mixed-gas ambient atmosphere of hydrogen, a steam, 
and inert gas. In and the temperature requirement from a room temperature to 600 
degrees CAnd it is 0.01-1000 ppm about the hydrogen concentration in this mixed 
gas. It is a formula [0009] when the mole ratio of hydrogen and a steam is used 
as [hydrogen/ steam] , while maintaining at the range. 
[Equation 1] 

-8^1o£ [7k^y^5l] 2 

[0010] The manufacture approach of the dielectric for multilayer capacitors 
characterized by controlling so that ****** is maintained was proposed. 

[0011] 

[Problem(s) to be Solved by the Invention] In little processing, to be sure, the 
approach of above-mentioned JP, 5-90066, A is effective, but the size of a 
capacitor needs to become large, or since its carbon residue will not decrease if 
the processing number increases, it needs to increase the flow rate of mixed gas, 
or it needs to extend the holding time of heat treatment. Moreover, although it 
is possible to introduce the oxygen of the concentration of extent which does not 
oxidize a copper internal electrode the early stages of a burnout, and the middle 
as this cure, and the facilitatory effect of a burnout is accepted, since 
conditions for stability are narrow, if an oxygen density is not strictly managed 
according to throughput, there is a fault which oxidizes a copper internal 
electrode. 

[0012] Moreover, although a dielectric is returned by the cracked gas of the 
binder generated from the capacitor itself in abundant processing, and metal lead 
deposits on a front face and it becomes impossible to stabilize and calcinate on 
it when using lead system compound perovskite as a dielectric, it is effective to 
introduce oxygen the early stages of a burnout and the middle also as this cure. 
However, if it is going to calcinate by arranging many capacitors on a processing 
plate in this case, available oxygen density ranges differ by the capacitor of a 
center section, and the capacitor of a periphery, in the oxygen density which 
metal lead does not generate on the capacitor front face of a center section, the 
copper internal electrode of the capacitor of a periphery will be oxidized and a 
uniform burnout will not be made. 

[0013] Then, this invention attaches copper to the stacked type ceramic condenser 
used as an internal electrode. [ in case a burnout is performed, when reducing 
carbon residue and using lead system compound perovskite as a dielectric 
especially, without oxidizing a copper internal electrode also in abundant, 
processing ]A burnout is performed without making the capacitor front face of a 
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center section generate metal lead. It aims at offering the manufacture approach 
of a copper internal electrode laminating ceramic condenser that the stacked type 
ceramic condenser of a high life without the decline in specific inductive 
capacity and the fall of insulation resistance by diffusion of carbon residue or 
copper oxide can be manufactured. 
[0014] 

[Means for Solving the Problem] Such a purpose is attained by this invention of 
following the (1) - (3). 

(1) They are the bottom of existence of copper oxide, a steam, inert gas, and 
5000 ppm about the burnout which performs copper in advance of baking in the 
manufacture approach of the stacked type ceramic condenser used as an internal 
electrode. The manufacture approach of the copper internal electrode laminating 
ceramic condenser characterized by carrying out by holding to the temperature of 
under the baking initiation temperature of a ceramic from a room temperature in a 
mixed ambient atmosphere with the following hydrogen. 

(2) The manufacture approach of the copper internal electrode laminating ceramic 
condenser the above (1) which considered the amount of said oxidization copper 
used as 0.01 mols or more of unit volume (cm3) hits of a stacked type ceramic 
condenser . 

(3) The whole stacked type ceramic condenser product which performs a burnout at 
once is 3 3cm. The above (1) which it is above, or the manufacture approach of 
the copper internal electrode laminating ceramic condenser of (2) . 

[0015] 

[Function and Effect] At this invention, they are the bottom of existence of 
copper oxide, a steam, inert gas, and 5000 ppm. Since it was made to perform a 
burnout in the mixed ambient atmosphere with the following hydrogen, when oxygen 
is needed in the pyrolysis temperature field of the early stages of the burnout 
of the binder in a ceramic, and the middle, the above-mentioned oxidization 
copper supplies oxygen automatically, and it is effective in promoting the 
burnout of a low moderate temperature field. Moreover, since the oxygen supplied 
from the above-mentioned copper oxide is not incorporated by the copper used as 
an inner conductor, there is no possibility that a copper internal electrode may 
oxidize in it. 

[0016] Therefore, a burnout can be performed without making those front faces 
generate metal lead about all the capacitors that carried out the a large number 
juxtaposition, when carbon residue can be reduced and it uses lead system 
compound perovskite as a dielectric especially, without oxidizing a copper 
internal electrode also in abundant processing, and the stacked type ceramic 
condenser of a high life without the decline in specific inductive capacity and 
the fall of insulation resistance by diffusion of carbon residue or copper oxide 
can be manufactured. 
[0017] 

[Elements of the Invention] Hereafter , the concrete configuration of this 
invention is explained to a detail. 

[0018] In this invention, although the ceramic dielectric for stacked type ceramic 
condensers should just be reducibility-proof low -temperature -sintering material 
sintered without property degradation by below the leaden melting point and below 
copper balanced oxygen tension, it specifically uses ceramics, such as lead 
system compound perovskite, a barium titanate system, and a strontium titanate 
system, as a principal component. Incidentally, the copper melting point is 1083 
degrees C, therefore, as for the sintering temperature of the ceramic dielectric 
used by this invention, it is desirable that it is about 900-1050 degrees C lower 
than it. Moreover, copper balanced oxygen tension is shown in drawing 1. 

[0019] Fundamentally, the above-mentioned lead system compound perovskite used as 
a dielectric for multilayer capacitors is formula Pb(Mgl / 3 Nb 2/3) O3-PbTi03 . 
Although what has a presentation can be mentionedWhat introduced calcium atom 
into some Pb atoms in the component of A site of the presentation in addition to 
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this, What combined nickel, W, Fe, Mg, Nb, and Mn in the component of B site so 
that an average valence might turn into tetravalence can use for these what added 
the oxide of alkaline earth metal, copper oxide, a lead silicate, etc. further. 

[0020] what introduced Sr atom and calcium atom into some Ba atoms in the 
component of A site, and introduced Zr atom into some Ti atoms in the component 
of B site as the above-mentioned barium titanate series ceramics 4 
BaO-aluminum2 03 and 2B 203 etc. what added the glass component can be 
mentioned . 

[0021] Moreover, what added Bi 203 and. reduction prevention material can be 
mentioned to what introduced Pb atom and calcium atom into some Sr atoms in the 
component of A site, and introduced Sn atom into some Ti atoms in the component 
of B site as strontium titanate series ceramics. As reduction prevention 
material, the glass (however, R inside of Mg, calcium, Sr, and Ba at least kind) 
component of aLi2 0-bRO-cB 203 (1-a-b-c) , Si02, etc. can be used. 
[0022] the oxide of the metal with which the above ingredients constitute it, for 
example, lead system compound perovskite, -- PbO, MgO, Nb 203, Ti02 , the oxide of 
alkaline earth metal, and PbSi03 etc. -- or the compound which can generate these 
oxide by baking is mixed at a rate that finally a desired presentation is 
acquired, and after carrying out temporary quenching, the obtained 
temporary-quenching object is ground and it is obtained. And a multilayer 
capacitor adds and fabricates a binder, for example, (meta) , an acrylic -acid 
(ester) system binder, into these ingredients, and is manufactured by finally 
calcinating at 900-1050 degrees C through the process of desiccation and a 
burnout. And it sets to this invention and they are a steam, inert gas, and 5000 
ppm under existence of copper oxide about the process of said burnout. It is 
required to carry out in a mixed-gas ambient atmosphere with the following 
hydrogen . 

[0023] It sets to this invention and is oxygen 02 required for the burnout of a 
binder. It supplies using copper oxide. What is necessary is just to use CuO or 
Cu2 O as copper oxide. Such oxidization copper is 02 [ required for a burnout ] . 
When amounts run short, it is 02 of only a complement automatically. A burnout is 
promoted effectively, without controlling the oxygen tension in an ambient 
atmosphere good, and oxidizing the copper of an internal electrode, since it 
discharges and supplies. Although copper oxide may be fine particles, since it 
will tend to adhere if it has the same debinder effectiveness, and it is 
contacted for a processing chip when it is fine particles even if the sintering 
block of 10mm (length) xSOmm (width) xlOmm (thickness) extent is used for it, using 
a sintering block rather tends to handle it. When using the sintering block of 
oxidization copper, a processing tip can be placed on this block as it is. 

[0024]As for the amount of oxidization copper, it is desirable 0.01 mols of unit 
volume (cm3) hits of a multilayer capacitor with and that it is especially 0.015 
mols . The f acilitatory effect of a burnout is seldom no longer accepted to be 
less than [ this ] . Moreover, since only the oxygen of the complement according 
to throughput is supplied from CuO or Cu2 0 and a copper internal electrode 
moreover is not oxidized, if the fault of handling is removed, it will be 
infinite in the amount of CuO or Cu2 O. For this reason, compared with the case 
where oxygen is introduced into a setting ambient atmosphere, several steps of 
managements become easy, and the facilitatory effect of a burnout is also more 
than an EQC. Furthermore, although a dielectric is returned by the cracked gas of 
the binder generated from the capacitor itself in abundant processing, and metal 
lead deposits on a front face and it becomes impossible to stabilize and 
calcinate on it when using lead system compound perovskite as a dielectric, there 
is the approach of introducing oxygen into a setting ambient atmosphere as this 
cure. However, in this case, in the oxygen density which metal lead does not 
generate on the capacitor front face of the center section of the processing 
plate, the copper internal electrode of the capacitor of a periphery is oxidized 
and a uniform burnout is not usually made. However, since only the required 
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amount of oxygen is supplied when using the oxygen from oxidization copper, the 
burnout of the binder of the whole capacitor can be carried out to homogeneity. 
Especially this effectiveness is increased by making CuO or Cu2 O exist near the 
multilayer capacitor to process (for example, directly under) . While setting the 
capacitor which should arrange the processing plate which was excellent in the 
permeability of reticulated ** through the spacer on plate-like part material, 
and should be processed on this processing plate in order to arrange copper oxide 
in this way for example, ********** i s good in copper oxide on the 
above-mentioned plate-like part material. Preferably, several steps of 
above-mentioned structures are repeated up and down, and many capacitors are 
processed. Specifically, the amount of the chip capacitor processed in this 
invention is 3 3cm at the whole product. It is desirable that it is above. If 
there is especially no upper limit of this throughput and it spreads and says, it 
will be decided by the volume of the soak section of a heat treating furnace. In 
addition, although it is suitable for processing of many capacitors, especially 
the approach of the burnout of this invention can be preferably used, also when 
processing small quantity. 

[0025] The above-mentioned steam has the operation which promotes removal of the 
carbon residue produced by the hydrocarbon contained in a binder, or the burnout. 
For example, a hydrocarbon and carbon react with a steam according to the 
reaction formula shown below, serve as a gas, and disperse out of a system. 

CmHn+mH2 O- >mCO+ (n+2m) /2H2 C+H2 O- >CO+2H2 [0026] Nitrogen gas, argon gas, etc. can 
be used as the above-mentioned inert gas. 

[0027] As a flow rate of inert gas, when processing, for example with the tubular 
heat treating furnace of 13 0mmphi extent, what is necessary is just about 
0.2-1. 01. /minute. Although there is no bad influence in the debinder 
effectiveness, it will become advantageous to increase the flow rate of inert gas 
further also in respect of a manufacturing cost, since the equivalent debinder 
effectiveness is acquired in the above-mentioned flow rate range, if the 
oxidization copper of optimum dose is made to exist, without promoting the 
debinder effectiveness. Moreover, although it is not necessary to necessarily use 
the above-mentioned hydrogen, it is desirable to use, since there is an operation 
which removes carbon residue. In addition, hydrogen concentration [ in / in case 
hydrogen is introduced / an ambient atmosphere ] is 5000 ppm. It is 0.01-5000 ppm 
preferably hereafter. It introduces so that it may become. Hydrogen concentration 
is 0.01 ppm. In the following, this operation becomes inadequate and, on the 
other hand, it is 5000 ppm. When it exceeds, the oxide in a dielectric is 
returned, for example, in a lead system dielectric constituent, metal lead is 
deposited, insulation resistance falls, and it becomes impossible to achieve the 
function as a capacitor. 

[0028] As for a burnout, about a lead system compound perovskite system, it is 
desirable in the above-mentioned ambient atmosphere to carry out by the 
temperature pattern of drawing 2. That is, as for a temperature up process, it is 
desirable the 1st temperature up process from a room temperature to about 200 
degrees C, and after this 1st temperature up process to consist of three 
processes of the 3rd temperature up process to retention temperature the 2nd 
temperature up process to about 400 degrees C, and after this 2nd temperature up 
process. Here, as for the programming rate of the 1st, 2nd, and 3rd temperature 
up process, it is desirable to consider as a part for part 1 . 0-2 . 0-degree-C/for 
part 0.3-0.6-degree-C/for 5-10-degree-C/ , respectively. Moreover, it is desirable 
to make retention temperature into 600-620 degrees C, and to make the holding 
time into 7-10 hours. It is made ****** for promoting a pyrolysis below 400 
degrees C, and retention temperature was made into 600-620 degrees C for a 
dielectric starting sintering at the temperature beyond this, and a debinder not 
advancing. In the case of a barium titanate system and a strontium titanate 
system, since sintering is not started to 8 00 degrees C, retention temperature is 
made into 750-800 degrees C, and it performs the holding time over 3.5-5 hours 
of one half . 
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[0029] Moreover, although it cools after a burnout in making a burnout process 
become independent of a temperature up process completely and performing it, as 
shown in drawing 2, the temperature fall rate has a desirable hour in about 5-10 
degrees C / . 

[0030] The capacitor which completed the burnout as mentioned above is 900-1050 
degrees C as mentioned above, and is calcinated in 2 - 4 hours. A **** 
temperature fall rate has a desirable minute in about 5 degrees C / . The oxygen 
tension range in which a firing environments is lower than copper balanced oxygen 
tension, and it is higher than the oxygen tension which returns a dielectric must 
be chosen. 

[0031] It is desirable for accelerated aging to become in 1 hours or more for 0.5 
hours or more, and, especially for that purpose, especially the capacitor 
manufactured in this invention is 80 ppm 150 ppm about the amount of carbon 
residue. It is necessary to make it below. 

[0032] Now, especially the minimum of the above-mentioned amount of carbon residue 
is 30 ppm, although there is nothing. It is extent. Moreover, although there is 
especially no upper limit of the above-mentioned accelerated-aging time amount, 
now, it is about 10 hours. 
[0033] 

[Example] Hereafter, the concrete example of this invention is shown and this 
invention is further explained to a detail. 

[0034]Pb(Mgl / 3 Nb 2/3) 03 [ 0.95-mol ] As opposed to the lead system compound 
perovskite which consisted of 0.05-mol PbTiO (s) 30ne-mol % of MgO, and 0.2wt% 
MnC03 And 0.5-mol % of PbSi03 Added powder mixture (this is called dielectric 
materials A), (BaO . 5 SrO . 3 calciumO.l) 4 Ba0-aluminum2 03 and 2B 03 
(Ti00.952r0 .05) It is a glass component 7wt(s)% Added powder mixture (this is 
called dielectric materials B) , And 0.95 mols () [ Sr0.55Pb0.3 ] powder mixture 
which added the reduction prevention material which consists of (0.06Li2 
O-0.54BaO, 0.2 B-2 03, and 0.2SiO2) of calciumO.15 (TiO . 95Sn0 . 05 ) and 0.05-mol Bi 
203 from -- the becoming powder constituent 5wt(s)% (this) dielectric materials 
C -- calling sheet forming was carried out using the methacrylic system 
binder, respectively, the copper electrode was attached by print processes and 
the 40-layer laminating was carried out. The size of a layered product was 
3 . 65mm (length) xl . 85mm(width) xl.05mm (thickness). 

[0035] To subsequently, the thing which this also matched with the reticulated 
setter made from a magnesia through the spacer with a height [ made from a 
magnesia ] of 5mm on the magnesia plateAs conditions which covered with the Cu2 O 
powder of the amount shown in Table 1 on the magnesia plate, have arranged the 
above-mentioned layered product of the number shown in Table 1 on the reticulated 
setter made from the above-mentioned magnesia, and also showed other conditions 
in Table 1, all over a furnaceFrom part 200 degrees C for 5-degree-C/, after a 
room temperature to 200 degrees C heated part' 400 degrees C for 0 . 6-degree-C/to 
620 degrees C to 620 degrees C with 1.2-degree-C programming rate for /and held 
them to this temperature for 8 hours, at the thing using dielectric materials A, 
they cooled 400 degrees C at the temperature fall rate for 5 -degree-C/to them. 
Moreover, at the thing using dielectric materials B and C, the burnout was 
performed on the same temperature conditions as the above except having made 
retention temperature into 8 00 degrees C, and having made the holding time into 4 
hours. What carried out bubbling as an ambient atmosphere in this case into the 
water which maintained the mixed gas of nitrogen and hydrogen to predetermined 
temperature, and saturated the steam was used. In addition, it reaches sample 
No. 3, and the oxygen density in an ambient atmosphere surpasses 5000 ppm and 300 
degrees C from a room temperature to 3 00 degrees C, the oxygen installation in 7 
has it for 500 ppm and 400 degrees C to 400 degrees C, and a cooling process is 0 
ppm from a maintenance process (20 ppm and 620 degrees C) (8 hours) to 620 
degrees C. It carried out so that it might become, respectively. [ good 

[0036] thus, after making the ambient atmosphere of the conditions shown in Table 
1 form and carrying out a burnout, about the thing of dielectric materials 
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AOxygen tension logPo2 By -8.0, about the thing of dielectric materials B and C 
for 950 degrees C - 4 hoursOxygen tension logPo2 It is 3 . 2mmxl . 6mmx0 . 9mmt by 
calcinating 1000 degrees C by -7.0 for -2 hours. The sintered compact (number of 
layers;; between 40 and layers 10 micrometers) (sample No. 1-15) of a dimension 
was obtained. 

[0037] Thus, the result of having measured the amount of average carbon residue 
before baking of the sample obtained and the average accelerated-aging time 
amount after baking was shown in Table 1. The amount of carbon residue was 
measured with the induction-heating type non-distributing infrared analyzer 

(Horiba, EMIA-520) . Moreover, accelerated-aging time amount is 200 degrees C and 
80V. It measured on conditions. In addition, since measurement of 
accelerated-aging time amount stopped in 1 hour, "1.0" of the column of the 
accelerated-aging time amount of Table 1 means 1 hours or more. 



[0038] 
[Table 1] 
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[0039] There is little carbon residue and each capacitor obtained by the approach 
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of this invention has.it so that clearly from this table. [ long lasting 
) Moreover, in the sample of the example of this invention, there was almost no 
variation in the property irrespective of the location in a processing furnace. 
Especially the effectiveness of the approach of this invention is remarkable 
indeed, if the throughput of a capacitor increases. In addition, if the flow rate 
of the mixed gas introduced in a furnace like a sample 4 is increased, although 
there is little the carbon residue and it becomes long lasting, if many mixed gas 
is introduced, since the obtained capacitor will become an increase of cost so 
much, it is not desirable. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the graphical representation showing the balanced oxygen tension 
of ** . 

[Drawing 2] It is drawing showing one example of the temperature pattern of the 
burnout by this invention. 



DRAWINGS 



[Drawing 1] 
20 r 



16 



a. 
o 
« 

5 



12 











































Cut 


Cu 2 0* 







































• 800 900 1000 1100 

[Drawing 2] 



ft2*iAXS 



1 



DOCKET NO: y/999 mok 

SERIAL NO: ^(73^ ^ 
APPLICANT: ~v*u* 

LERNER AND GREENBERG RA. 

RO. BOX 2480 
HOLLYWOOD, FLORIDA 33022 
TEL (954) 925-1100 



